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Telehealth in nephrology care - promises and challenges
Abstract
Telenephrology has been suggested as an approach to facilitate coordinated care between primary care
providers and nephrologists for patients with chronic kidney disease (CKD). Telehealth, the delivery of
health-related services and information at a distance by telecommunication technologies, has been
relatively little used in nephrology. Technologies used in telehealth continue to expand and range from
telephone consultation to various web-based applications. Telehealth offers potential benefits and
efficiencies, but evidence of its effectiveness and economic impact is less extensive than might be
expected. A recent overview noted limitations in the telehealth literature, including many short-term
feasibility studies with few participants, failure to adequately describe the intervention, sparse evidence
for the cost-effectiveness of telehealth care, and absence of adequate information regarding patient
safety. These are points that need to be considered in applying telehealth to nephrology. There may also
be logistical concerns in deploying telenephrology applications.
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Telehealth in nephrology care – promises and challenges

Telenephrology has been suggested as an approach to facilitate coordinated care between
primary care providers and nephrologists for patients with chronic kidney disease (CKD).1
Telehealth – the delivery of health-related services and information via telecommunication
technologies at a distance - has been relatively little - used in nephrology. Technologies used
in telehealth continue to expand and range from telephone consultation to various Web-based
applications. Telehealth offers potential benefits and efficiencies but evidence of its
effectiveness and economic impact is less extensive that might be expected. A recent
overview noted limitations in the telehealth literature include many short-term feasibility
studies with few participants, failure to adequately describe the intervention, sparse evidence
on the cost-effectiveness of telehealth care and absence of patient safety issues.2 These are
points that need to be considered in applying telehealth to nephrology. There may also be
logistical concerns in deploying telenephrology applications. 1

In this issue of the American Journal of Kidney Diseases, Ishani et al. 3 describe a study of a
telehealth approach for delivering health care to persons with CKD. This was a large
randomized trial covering provision of care to patients in both rural and urban settings which
compared a telehealth intervention with usual care. They show that telehealth by an
interprofessional team is a feasible care delivery strategy in patients with moderate to severe
CKD. The intervention used a video monitoring device with peripherals. The primary end
point was a composite outcome of death, hospitalization, emergency department visits, or
admission to a nursing home. No significant differences between the two groups were seen
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for the primary outcome or for secondary endpoints. Among rural patients, the intervention
group tended to have better primary outcomes compared to usual care than urban patients but
the difference was not statistically significant.

Other studies have reported promising results from the operation of telenephrology programs,
while noting the need for follow up evaluation to confirm performance in the longer term. In
Bradford, UK 17 general practices and a secondary care nephrology service participated in
evaluation of a system that enabled general practitioners to send electronic referrals and share
patient electronic health records with a renal specialist. 4 E -consultation provided
nephrologists with access to more clinical information and significantly reduced paper
referrals. GPs found that the service provided timely and helpful advice, and avoided
outpatient referrals. Specialist recommendations were well followed, and GPs felt more
confident about managing CKD in the community. An observational study in the
Netherlands of Web-based consultations by 28 family practices and 5 nephrology
departments showed the potential to avoid unnecessary referrals to nephrologists from family
physicians. 5 Telehealth provided cost savings when compared with usual care.

Some of the strongest evidence of benefits from telehealth has come from application to rural
or remote communities, where local services are limited and travel to major centres expensive
and inconvenient. In an 18 months feasibility study of telemedicine clinics for patients with
CKD (not on dialysis) linking two peripheral hospitals with a specialist hospital in Ottawa
participants were overwhelmingly positive and wanted telemedicine to continue. 6 There was
little increase in staff hours worked following the introduction of telemedicine. An audit of
pediatric telenephrology consultations in regional areas of Queensland showed benefits from
improved access to nephrology services for patients and their families and educational
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opportunity for the regional medical teams. 7 Costs of telehealth consultations were
substantially lower than those if the patients had travelled for a face-to face visit in Brisbane.
A telehealth program in Jordan linking two clinics in rural areas with specialists at a hospital
in Amman provided benefits through changes to final diagnosis and treatment plan through
telenephrology consultations, with cost and time savings for patients. 8

There are encouraging indications of benefits from use of telehealth to support dialysis.
Minotodani.et al. 9 reported improved health outcomes and cost savings over three years
using home telehealth with nurse oversight for patients with end-stage renal disease
undergoing chronic dialysis. 9 Hospitalizations, hospital days, and hospital and ER charges
were significantly lower in the telehealth group. A randomized study from Spain on use of
telemedicine in the long-term control of stable patients undergoing peritoneal dialysis at
home found treatment was modified in 89% of the teleconsultations, which were significantly
shorter than in - hospital consultations. The mean hospitalization rate was significantly
shorter for the telehealth group. 10

Telehealth in management of patients with high blood pressure (BP) has had mixed results. A
Cochrane review of RCTs of interactive telemedicine found some evidence for a decrease in
blood pressure in telemedicine as compared with usual care (four studies, moderate
certainty). 11 There was some evidence that monitoring via telemedicine improved blood
pressure control in participants with hypertension. The HyperLink Cluster Randomized Trial
found home BP telemonitoring and pharmacist case management achieved better BP control
than usual care during 12 months of intervention, and that benefits persisted for 6 months
post-intervention.12 In contrast, evaluation of a telehealth program implemented across
England for the diagnosis and management of hypertension found that BP control was
achieved by only 5-22% of patients signed up to one of the three monitoring protocols.
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Patient engagement with the protocols was initially good but reduced over time. 13 An RCT
in older veterans with hypertension and CKD used a telemonitoring device pairing a cuff with
an Internet-enabled hub, which transmitted readings to a secure website. 14 In the
intervention arm 78% continued to use the device regularly, while only 20% of the usual care
group brought readings to in-person visits. The difference between the improvement in BP
seen in the intervention group compared with controls was clinically significant but not
statistically significant.
There is good evidence for the effectiveness of telemedicine in reducing levels of glycated
hemoglobin (HbA1c). The Cochrane review 11 found 16 studies that recruited participants
with diabetes. There were lower HbA1c levels in those allocated to telemedicine than in
controls (high certainty of evidence) at a median of nine months follow-up. There is
evidence that telemedicine can improve the control of blood glucose in those with diabetes.
The cost to a health service, and acceptability by patients and healthcare professionals, were
not clear due to limited data reported for these outcomes.11

These and other studies have shown the promise offered by telehealth services in the
management of CKD and associated chronic conditions. Further work is needed to confirm
the effectiveness of telenephrology interventions in comparison with usual care over the
longer term under routine practice conditions. A definition of success for a telemedicine
application is that it performs as well as a similar alternative intervention, or better than the
alternative if the telemedicine option includes additional services.16 In the study by Ishani et
al. details were not available on services provided by usual care so that the success of their
initiative is not entirely clear. If the intervention was more elaborate, economic analysis
would be required to inform clinical and policy decisions.
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For some applications there have been useful information on the comparative costs of
telenephrology and usual care, though typically short-term and directed towards the costs to
providers. This is common in the telehealth literature. Of 24 cost-effectiveness studies
identified by Maclean et al. that included formal trial data, only four undertook an evaluation
encompassing the broader societal perspective. 2 A societal perspective encompasses the
interests of providers, patients and caregivers and gives the best overall picture of the
resource implications of interventions. In the case of management of CKD and associated
conditions cost-effectiveness studies with a societal perspective could give further insight
into the likeliness of patient adherence and program sustainability.

More could also be done in assessing the satisfaction of patients and caregivers with
telehealth services. Commonly, studies do not adequately define satisfaction or why patients
were satisfied, and few studies explore what happened to satisfaction over time.2 A way
forward is illustrated by the study by Al-Azab et al. where a questionnaire and the SF-8
Health Survey were used to assess the level and changes in the satisfaction and quality of life
of telenephrology patients. 8

The technologies used by Ishani et al. and others in recent studies are part of the range of
health IT platforms that might be used to advance kidney disease care by offering innovative
solutions to inform, engage and communicate with individuals with CKD. 17 All of these will
require evaluation of their safety, effectiveness, efficiency, sustainability and influence on
clinical practice.

David Hailey, MSc, PhD, Grad RIC
University of Wollongong
Australia
5

Financial Disclosure: Dr Hailey declares that he has no relevant financial interests.

REFERENCES

1. Gordon EJ, Fink JC, Fischer MJ. Telenephrology: a novel approach to improve
coordinated and collaborative care for chronic kidney disease. Nephrol Dial Transplant.
201;28(4):972-981.
2. McLean S, Sheikh A, Cresswell K, et al. The impact of telehealthcare on the quality and
safety of care: a systematic overview. PLoS ONE. 2013; 8(8): e71238.
doi:10.1371/journal.pone.0071238
3. Ishani A, Juleen C, Otterness S, et al. Telehealth by an interprofessional team in patients
with chronic kidney disease: a randomized controlled trial. Am J Kidney Dis. 2016;
4. Stoves J, Connolly J, Cheung CK, et al. Electronic consultation as an alternative to
hospital referral for patients with chronic kidney disease: a novel application for networked
electronic health records to improve the accessibility and efficiency of healthcare. Qual Saf
Health Care. 2010;19(5):e54. doi: 10.1136/qshc.2009.038984.
5. Scherpbier-de Haan ND, van Gelder VA, Van Weel C, Vervoort GMM, Wetzels JFM, de
Grauw WJC. Initial implementation of a web-based consultation process for patients with
chronic kidney disease. Ann Fam Med. 2013; 11(2):151-156.
7. Campbell M, Akbari A, Amos S, Keyes C. Feasibility of providing nephrology services to
remote communities with videoconferencing. J Telemed Telecare. 2012;18(1):13-6.

6

8.Trnka P, White MM, Renton WD, et al. A retrospective review of telehealth services for
children referred to a paediatric nephrologist. BMC Nephrol. 2015 Aug 1;16:125. doi:
10.1186/s12882-015-0127-0
9. Al-Azab R, Khader Y. Telenephrology application in rural and remote areas of Jordan:
benefits and impact on quality of life. Rural and Remote Health. 2016; 16: 3646. Available:
http://www.rrh.org.au
10. Minatodani DE, Berman SJ. Home telehealth in high-risk dialysis patients: a 3-year
study. Telemed J E Health. 2013;19(7):520-2.
11. Gallar P, Vigil A, Rodriguez I, et al. Two-year experience with telemedicine in the
follow-up of patients in home peritoneal dialysis. J Telemed Telecare. 2007;13(6):288-92.
15. Flodgren G1, Rachas A, Farmer AJ, Inzitari M, Shepperd S. Interactive telemedicine:
effects on professional practice and health care outcomes. Cochrane Database Syst Rev.
2015 Sep 7;9:CD002098. doi: 10.1002/14651858.CD002098.pub2.
13. Margolis KL, Asche SE, Bergdall AR, et al. Management on blood pressure control: the
hyperlink cluster randomized trial. JAMA. 2013; 310(1): 46–56.
12. Cottrell E, Chambers R, O'Connell P. Using simple telehealth in primary care to reduce
blood pressure: a service evaluation. BMJ Open. 2012 Oct 31;2(6). pii: e001391. doi:
10.1136/bmjopen-2012-001391
14. Rifkin DE, Abdelmalek JA, Miracle CM, et al. Linking clinic and home: a randomized,
controlled clinical effectiveness trial of real-time, wireless blood pressure monitoring for
older patients with kidney disease and hypertension. Blood Press Monit. 2013; 18(1): 8–15.
16. Hailey D, Roine R, Ohinmaa A, Dennett L. Evidence of benefit from telerehabilitation in
routine care: a systematic review. J Telemed Telecare. 2011;17 (6):281-7.

7

17. Diamantidis CJ, Becker S. Health information technology (IT) to improve the care of
patients with chronic kidney disease (CKD). BMC Nephrol. 2014 Jan 9;15:7. doi:
10.1186/1471-2369-15-7.

8

